p 



w 



ft. •?« 

%? I* 

!• 

*i . 



CLINICAL 
MICROBIOLOGY 

' N ON SPO R E FORMING 
GRAM - PJ3SITrVE_RODS • 

ACT INOMY0ETES RELATED 

- ORGANISMS. 




j„j*r '■& 

*>>A' 




.* ' V.Y . . V' * /•’<' 3E*V** 4? 
V •• 

.. 1“ •< 






! .* :**r- • *: y/*« w« •A.’fr.Wl’i 



. * J’Mv. 



Fic. 91. Bull— neck diphtheria — -so 1 id and relatively painless oedema of 

t jjfjnc ck. 
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ACTINOMYCETES RELATED 

**.;Sj^Lv 

ORGANISMS 

- Genus: Corynebacterium . 
SPECIES: 

1. Corynebacterium diphtheriae. Causes Diphtheria in man 

only. ' . •• »~| • . ■ •- • ■ - . * 

2. Corynebacterium pseudotuberculosis. (Preisz - Nocard - 

r * 

Bacillus). TTjcgrat ive Lymphangi tis, abscesses, other 

j j 

chronic - purulent infections in shee p, goats , horses, and 

man. """ , 

3. Corynebacterium xerosis (non - pathogenic: found in 

: v ; conj unctiva ^ - sac in man + skin and mucous membranes). 

Jr .* 

... 4. Corynebacterium renale : non - : pathogenic for man. 



? , . . 

Causes cystitis and pyelonephritis m cattle. ^ 

5. Corynebacterium pseudodiphthericum: 

. , at jj/y 

lot pathogenic for man. _ ^ 



— —\ - Found in nasopharyngeal mucosa of man. 

' . • 

6. Corynebacterium kutscheri -. pathogenic for rats and m ice. 

DR.A.PROF NABEEL AHMED BIN AHMED 
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7. Corynebacterium equi : causes bronchopneumonia in 



«■ 






foals + abortion in cows. s . 
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. ' ■ ■ . - «s •: 






8. Corynebacterium bovis : can cause bovine - mastitis. 

9. Corynebacterium paurometabolum : isolated from ovaries 

of bed- bug.' ! 

10. Corynebactrium pyogenes. Causes pyogenic - infections 

in cattle, sheep and pigs. 

•r 

1 1 . PLANT - PATHOGENIC CORYNEB ACTERIA . 

i I 

| I 

a. Corynebacterium fascians. ! 

b. Corynebacterium rathayi. j 

c. Corynebacterium agropyri. 

. ... » \ 

d. J Corynebacterium; tritici. ' ... 

e. Corynebacterium iranicum ^ 

12. 1 8 - Species of other non - pathogenic corynebacteria. 
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NON SPORE FORMING 
GRAM- POSITIVE RODS 



Two Important Pathogens : 

; ... • • •" r 

l.Corynebacterium diphtheriae. 

And 2. List eria monoc ytogenes. 



Corynebacterium Diphtheriae : 

W . f ^ * > ** ... r. ’ .. ... . t 

Disease d C/ ; diphtheriae causes Diphtheria; But Diphtheroids are" 
implicated in opportunistic infections. ( Diphtheria From The 
Gfeefc — Wprd For Leather ). - . j * , 

Important - Properties : Cdrynebacteria are Gram - Positive rods ' 
that appear club - shaped ( wider at one end) and are arranged in 
Palisades ( side by side arrangement ) or in V-Y-L or Z- shaped ... 
formations ( chines - letters)* The rods have a beaded appearance. 
J3^'/beads consist of granules- of . highly polymerized 
: polyphosphate , a storage mechanism for high energy , phosphate 
bonds. The granules stain METACHROMATICALLY ; i.e. a 
dye that "stains the rest of the cell blue while stains the granules red, 

■" (NOT ALBERT’S STAJN). v.. 1.;; 

TRANSMISSION . 

1. Pure human infection . 

2. Toxigenic and Non - Toxigenic strains reside in the U.R. 

,) " tracts i f ^ t'jf-JJi'i * v ' ../ ;i j n • * -' !•••' - •- • 

j 2L Airobome droplet mode-of transmission . , 

4/. Can infect skin in tropical areas in persons with poor skin 

* \ - ■ * .i <tk. 

• hygiene. 
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genes encoding toxin production are carried 
by ^t^jnp grate bacterioph age which, during the 
ly^^ the bacterial 

chromosome, The toxin is synthesised as a single 
polypeptide (mol. wt 62 000; &A5 amino acids), 
consisting of fragment B (binding) .at the car- 
boxyterminal end, Which attaches the toxin to the 
host cell s (or to any eucaryotic ceil), and fragment 
X^stfidye) at the aminoterminal end, which is the 
l fragmep t Tbxic fragment A is only fonhed (by 
.•^pxaSlts^- cleavage and reduction of disulphide 
’^rbpndis) fitter uptake of the toxin into the cell, 
Inactivates elongation fisctoivg (EF-2) by- 
f; ant! thereby inhibits protein syn- ' 
^^yT(Flgr20.16). Procaryotic and mitochondrial | 
'^prptejn synthesis is not affected because a different 
elongation factor Is involved. A single bacterium j 
cam proctor 5000 toxin molecules per hoiirand the 
is *o -stablnrydthiii'dje cel) that a sin- 
- gle molecule can kill a cell. For unknown reasons 
and peripheral nerve 



Fig 20.16 Diphtheria toxin - mechanism of action. 
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DNA 

* cvo«r,vin m O Bacterium 

->^^4 mRNA ' 4 1 W produces and 

1 1 a releases exotoxin, 



A (active) .j Exoioxln ^ , r . 
(binding)^ ;T pblypeptldoi^ 

^ TmiLfni 

Bacterium ■, ^ ^ 



Receptor 




Plasma 
membrane 



Host ceil 



e B (binding) com- 
ponent of exotoxin 
binds to host cell 
receptor and’) " ji 
exotoxin enters cell. 



Q A (active) compon- 
ent of exoioxln 
alters cell function 
_byJnhlbiilng.pcQteln_ 



synthesis. 



Figure 15* 4 The action of an exotoxin. A proposed model 
for die mechanis m of action of diphtheria toxin. 

Diphteria toxin consists of two diflcrcm polypeptides: ii 
(binding) .nut A (;K livi‘) ; If is requi red to *ny ke A active. 



I (minium) mnl A (aeuvi*); »» is required to *nyke - 
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The medium used in Elek’Pmethod is 20% horse - serum clear 
nutrient agar. ( EXTREMELY CLEAR TRANSPARENT 
AGAR). 



SCHICK TEST : -f ' > * ' 

An intradermal test for Si demonstration of immunized and 

’.V "" ’ ' 

unimmunized persons. ■ l.- . 

0.2 ML. Of 1/50 of the rf&D of diphtheria toxin is injected 

^ ^ ' 11 _ a. * _ _ 7 J trsvin 

« 4 • , 1 1 fit. !‘yr” tant \ or\/1 hPQT iTlPi , I VJ4ir,(l II f A 1 1 1 



week. 



+ Ve = Pled - aiiH . = Not -immune, 

■■'pwpt-'iv'-Ktt' ***** _ •» ,t 

- Ve = No - reaction = Immune. 



U • .. : JF ;# 

. .This is a toiin - antilo« tentfallzation reaction in vivo- 

. C • ' ' " T ’w • 1 C' r- -!•.%» 

-A ■ ‘ vV £ ■ 

Emdemiology, prevention and control: ? 

f! Active immunization is done with D.P.T. at the age of 2^ 4. , 

•i • . - 1 -1 _ — 4-1% r-%. /vrkfl 1 fl VI / l 
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arrears orage. :: y r t , u 

^Active proved so highly 

successful thajgl^SS! the.mcjdence and mortality ot 



Diphtheria to<^p n . ,■ 
2. Sanitary " 11 
carriers. 






3. Isolation and#er^ 



«4|pp^^tory survey to detect 

Wr^HtKRt’ •• ' 




Note: | 

Home work: Albert^ 
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